THIS patient has been living in the Kakamega district of Kenya for ten years as Senior District Commissioner and came home on leave early in 1937. He consulted Dr. A. L. Gregg (who at that time was acting for Dr. Manson-Bahr) about his general health and at the same time complained of irritation and sandy feeling in his eyes.
I saw him for the first time in March 1937 , for what appeared to be a very chronic conjunctivitis. I was told at that time that he had a high eosinophilia suggestive of a filarial infection, but that that had probably nothing to do with the eve condition. His vision with a small correction was right 6 and left 6 . In spite of a careful examination the eyes themselves appeared quite normal.
The usual treatment was adopted and by June 1937 the conjunctival condition had improved somewhat. His general condition had also improved so that he was allowed to return to Kenya in September 1937.
He came back to England in January 1939, and stated that his eyes had remained inflamed the whole time. Examination now revealed quite a different state of affairs. The conjunctival injection still remained, but there was keratitis and cyclitis.
The infiltrations into the cornea, as you will have seen, are present at varying levels in the corneal substance from just behind Bowman's membrane to just anterior to Descemet. They occur at the periphery as small foci of greyish colour and where these have coalesced form larger plaques, the larger area being more in the centre of the cornea. There are fine branching vessels from the limbus invading the anterior layers of the cornea (fig. 8, Am. J. Trop. Med., 1938, 18, No. 1, 64) .
On the posterior surface there were very numerous spots of K.P., some of them rather large and white, but there were also present fine pigmented spots of K.P.
There was, of course, associated with this the usual circumcorneal injection, but there was very little tenderness over the ciliary region and the patient did not complain of any pain. The chief disability was a persistent and troublesome photophobia. The iris did not appear to be involved at all. Vision still remained at right -q, left 6 or -A-No gross vitreous opacities could be made out, nor was there any limitation of the field of vision. The importance of this latter observation is that in some cases of this type of infection the anterior parts of the eye escape, but there is a severe retino-choroiditis which occasionally leads to a rapid optic atrophy and complete blindness. In recent years this condition has received the name of " Sudan B3lindness " in Africa from the fact that it was first recorded in that country in cases of infection by Onchocerca volvulus.
In spite of frequent and careful examination with the slit lamp no microfilariae were ever seen either in the cornea or aqueous.
The only eye treatment adopted was atropine and hot bathing and under this the ciliary injection diminished in fact almost disappeared and the K.P. diminished very much, but as you will have seen there is still a considerable amount present.
For some time the eye lesions were held to be quite independent of the general infection. Then as the association of the two conditions was found to be very frequent it was suggested that the eye changes were,,due to some toxin liberated into the circulation which affected the eye.
An expedition into Guatemala and Mexico from the Department of Tropical
Medicine of Harvard University in 1930 and 1931 succeeded in demonstrating the presence of microfilariae in the ocular tissues, conjunctiva, cornea, ciliary body, iris and choroid, and even rarely in the vitreous, so that the case can be considered as made out that here we have an inflammation of the tissues of the eye caused by this organism.
From the way the eye reacts it is obvious that there can be very little toxic effect. The mere presence of actively moving microfilariee would be sufficient to cause the symptoms found and, furthermore, as these microfilariae die their remains must act as foreign bodies in the cornea and other tissues and cause a corresponding reaction.
Discussion. Dr. P. MANSON-BAHR: It must be rather an experience for ophthalmologists to be introduced to the mysteries of helminthology as in this particular case. The group of Filaridae which we are concerned with are known as Onchocerca. This is a large group of which only one species (Onchocerca volvttlus) is known to infect man, though somewhat similar ones are found in cattle (0. bovis), and in India there is a species which infects native oxen (0. gibsoni), and in Africa another which inhabits the intima of the aorta of the buffalo, and yet another peculiar to horses. But in none of the animal infections are ocular signs or symptoms apparent as in the case of the human species.
These filariae have been known for many years, though On.hocerca volvuluis was at first thought to be confined to West Africa, where it produces in the natives nodules on the skin having very much the appearance of sebaceous cysts, but later it was discovered to be prevalent in Panama and Guatemala, especially in districts famous for coffee plantations. There, at an altitude of 2,000 to 3,000 feet above sea-level, nearly all natives exhibit nodules on their heads and necks.
The Onchocerca that occurs in South America was regarded by Brumpt as a separate species and called 0. cecutiens. There has been a good deal of controversy as to whether this is distinct from that which is found in West Africa, but probably the latter was imported into South America in the course of the slave trade.
The female is a long worm, 20 to 35 cm. (8 to 14 in.) in length, and so inextricably coiled in spirals that it is almost impossible to extract it from the tumours. The male is an insignificant creature, 40 mm. in length, and averages only one to about five females. Generally both sexes inhabit nodules in the skin. Apparently at first they are capable of wandering about in the subcutaneous tissues before settling down to form a nodule. The female produces a large number of embryos (or microfilaria) which enter the substance of the cyst and then wander into the surrounding tissues. Whether this wandering takes place by way of the lymphatics, or whether they burrow through connective tissues is not known.
In recent years it has been shown that these embryos are to be found in all parts of the body. In the case under review they were demonstrated by taking a Thiersch graft section of the skin of the forearm after a hot fomentation had been applied as it has been proved that the embryos are thermotropic, and this knowledge adds greatly to the ease with which a positive diagnosis may be made. In the neighbourhood of an Onchocerca nodule, it suffices to snip off a piece of skin and place it in saline solution, centrifuge, and then pipette off the bottom layer. The active wriggling microfilaria can then be seen under the microscope.
The embryo is distinguished from other human microfilaria by not having a sheath, by its globular head, by its heavily stained nuclei. It is about 300 IL in length. The embryos are said to travel swiftly at the rate of 1 cm. a minute in the skin.
The association of this onchocerciasis with blindness has been very gradually elucidated. At first it was believed to be so by the natives of Guatemala. It was then described by Robles and by De La Torre, a Mexican ophthalmologist, in whose country a large amount of blindness is also ascribed to this parasite. This theory was at first entirely disbelieved, and the Germans sent out an expedition to Guatemala and concluded that the parasite had nothing to do with these eye lesions at all. Then came the expedition of Strong and Sandground, of Harvard University, to Guatemala, and they proved definitely that Onchocerca volvulus was the cause of blindness. In 1932 a similar expedition went to the Katanga Province of the Belgian Congo, where, at the height of about 2,000 to 3,000 feet above sea-level, the population of whole villages was found to be blind. It is estimated that in this Province alone 10% of the people are blind from this cause. The reason for the prevalence of this parasite in that district is due to the fact that it is carried by a smiiall black fly (Simulium damnosum), known popularly as the " buffalo gnat ". In many of the plantations of Guatemala life is made absolutely intolerable by a similar pest (Simulium mooseri). Natives are actually driven out from their villages by these flies. Twelve years ago Blacklock proved that this genus of fly definitely transmits 0. volvulus. It sucks the lymph from the skin and in so doing ingests the embryos. The embryos develop inside its body and presently pass into its proboscis, from which they are ejected again into man and thus undergo the full life cycle. This, however, is not the end of the story, because this parasite produces definite lesions of the skin-a sort of skin erysipelas. The patient who has been shown to-day has had various curious skin lesions, such as puffy swellings of the hand, which are probably allergic manifestations of the toxins given off by the parasite. An enlargement of the pinna of the ear is known in Guatemala as " Erisepela de la Costa". Sometimes also elephantiasis of one leg appears, and very often hydrocele, in which adult worms have been found. A lichenoid condition of the skin is also frequently encountered.
The demonstration of living microfilarie in the eyes has been made on several occasions by different observers. The most reliable observation is by Boase in Uganda in 1935, who, using the slit lamp, was able to see the microfilaria moving across the aqueous humour in a blind school teacher. From Mexico it has also been reported that the embryos have been seen in the internal chamber of the eye, and the same observation has been mentioned in the Congo by Hissette, and also on one occasion the adult worm has been seen there. Two observers have stated that patients complained that they could see before their eyes the movements of the parasites-I presume in that case they were the embryos.
Unfortunately in the case shown to-day we have been quite unable to find any of these subcutaneous tumours. Some commonly seen vary from the size of a split pea to that of a pigeon's egg. It is said among the natives in Guatemala and also in Mexico that, if these tumours occur on the head and are removed surgically, the eyesight of the patient is much improved.
The whole question of onchocerciasis deserves special emphasis at the moment because of the opening up of the mining regions of Kenya to the white man. On searching the natives for skin microfilaria it has been found that 40% of those employed on the mines of Kakamega are infected.
Finally comes the question of treatment, which usually consists of the excision of the tumours. Quite a number of people have claimed that drugs will extirpate the parasite. I only wish they would. Antimony has been suggested, and it has been claimed, especially in the recent case in Liverpool who came from South America, that intravenous injections of tartar emetic will kill off the parasite. It is doubtful whether it touches the adult worm, even if it kills the embryos, and it does make the patients rather ill. It appears in the present case that this drug may actually cause an increase of the iridocyclitis and it is therefore a risky procedure. In other filarial infections of man it is known that the filariat have a definite life span, they live from seven to ten years and then die from natural causes. So we think that in the patient shown it will be much better to leave it to climatic causes and to his general health. We do not think he is going to become blind, and probably he will get much better.
Mr. W. H. MCMULLEN said that this had been a most interesting communication. Two years ago he came across a young Indian student in the anterior chamber of whose eye he saw some microfilariae. He showed that case before the Section twice about eighteen months ago. On the first occasion no larvae were visible, but the second time there were several in the anterior chamber, clearly visible with the slit lamp. That was an infection with Filaria bancrofti. It was only on looking up the literature that he had learnt about Onchocerca infection, the most important form of filarial infection from the ophthalmic standpoint. As far as he knew, the case shown by Mr. Levy and Dr. Manson-Bahr was only the second one of the kind reported in this country. The first was published by Adamson in the Lancet in 1938. In that case the living microfilariae were seen in the cornea. The practical importance of these cases was that ophthalmologists must now be on the lookout for this type of infection in cases of keratitis and uveitis of doubtful aetiology, if the patients had lived in parts of the world where these parasites were prevalent.
Mr. HUMPHREY NEAME asked whether he was correct in assuming that the large lumps shown on the heads of natives in the photographs were due to the adult worms and the lichenoid appearance of the skin was due to the embryo, but also that the embryo was present in abundance in an apparently normal skin, as in the case demonstrated. It was interesting to have another parenchymatous keratitis due to an organism of this sort. There was such a keratitis due to syphilis, to tuberculosis, and to leprosy in man, and in animals in trypanosomiasis, trypanosomes were to be seen in sections of infected cornea, and similarly in distemper in dogs, though in the latter case one had not, of course, microscopic evidence of the presence of the virus in the cornea itself, but it was to be presumed that the corneal condition was started off by the presence of the actual infecting organism.
Dr. F. MURGATROYD said that this paper was particularly valuable to the Section of Ophthalmology. Ophthalmologists might well be the first to be consulted by patients in this country because the eye symptoms were often the first troublesome feature of the infection and might arise some time after the patient had left the tropics. Besides those recorded in this country such cases had been reported from Germany, France, and Belgium.
Contrary to original belief more precise observations had shown that in Africa nodules on the head were not infrequent, although in Central America tumours in this region did appear to be more common. The localization of the tumours was of some significance in so far as it influenced the density of the migrating microfilariae in the tissues of the eye. It was to be remembered, however, that, as in the present case, demonstrable nodules might be absent.
In an endeavour to determine whether the eye lesions were due to some toxin excreted by the worm or were due to the trauma produced by the migration or death of the larvae in the ocular tissues, Hissette, in the Congo, carried out certain experiments. He injected into the tissues of the head over a period of days extracts prepared from adult worms but failed to produce any ocular manifestations, although there were strong local reactions at the sites of the injections. In other experiments he injected suspensions of microfilariae into the cornea and watched their progress with the slit-lamp, but he could not detect any damage following the migrations of the larvae. This was perhaps not strictly comparable with what happens naturally, as long-standing infections might produce an allergic condition and sensitized tissues might react much more violently to small amounts of filarial protein than normal tissues; in such allergic states dying and disintegrating larva might induce very considerable focal reactions. If this were so it might have some bearing on treatment. Following a suggestion of Dr. Fairley the present speaker had, in other filarial infections, seen benefit follow attempts at desensitization with progressively increasing daily doses of filarial antigen. This treatment had been given to patients suffering from allergic filarial manifestations such as Calabar swellings, pruritis and urticaria, with considerable diminution in the discomfort and in the number of attacks. In these patients typical allergic attacks were sometimes produced by too large doses and if the treatment were tried in ocular onchocerciasis the injections would have to be given with considerable caution because of the possibility of inducing focal reactions leading to the very condition it was being attempted to avert.
Dr. MANSON-BAHR said that various observers had discovered other filariae in the eye of man. Filaria bancrofti had been found there, though with great rarity. He remembered reading the case of the Indian student brought forward by Mr. McMullen, but it did not follow, because the embryos of Filaria bancrofti were found in the eye, that it proved that this was really part of the life history of the parasite; it was merely an exceptional occurrence. There were islands in the Pacific where from 90 to 100% of the inhabitants had got Filaria bancrofti, and yet there was no evidence at all that the eye lesions found there were due to the parasite. He had seen Europeans in various regions who were known to have been infected with Filaria bancrofti for thirty or forty years, and yet they had perfectly good eyesight.
On the question of treatment, he was very glad to have heard Dr. Murgatroyd's remarks on this subject, because he himself had thought of this de-sensitization procedure, and some of his cases of Loa loa had been submitted to it. A very bad case which he had last summer was greatly benefited thereby. The eye-worm of West Africa (Loa loa) did not apparently do any harm in the eye. In China Thelazia, a cattle parasite, had occasionally been seen in the eye of man.
The reason why the patient wvho had been shown did not exhibit any nodules was very difficult to explain. Yet it was evident that there must be several adult worms in his body. The investigation of the Harvard expedition showed that wN,hen eye lesions were present the adult worms w"ere somewhere in the vicinity of the head or neck. Tnere was no evidence to show that if there wras a colony of adult worms in the arm, for example, the embryos would wander uLp to the level of the eves.
